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MEDICAL FLUID DELIVERY DEVICE 

FIELD OF THE INVENTION 

5 This invention relates to a medical fluid delivery device having a collapsible 

crushable enclosure wall containing the medical fluid or more particularly a single-use 
disposable delivery device, such as a syringe having a bulb-shaped compressible 
enclosure, formed of a laminate having an inner moisture barrier. 

10 BACKGROUND OF THE INVENTION 

Single-use medical fluid delivery devices having a collapsible wall enclosure 
which delivers the medical fluid to a patient upon compression of the enclosure wall are 
known in the art. As used herein, the terms "medical fluid" and "medical liquid" are 
intended to include medicaments, vaccines, drugs and the like which may be delivered 

15 to a patient by the delivery device. Generally, single-use disposable devices of this 
type include a bulb-shaped enclosure which contains the medical fluid or liquid. Thus, 
upon compression of the collapsible enclosure wall, the medical fluid or liquid is 
expelled from the enclosure through an outlet to the patient. Such single-use delivery 
devices may also be utilized in conjunction with a syringe, for example, wherein a 

20 medical liquid is delivered to a needle cannula for injection to a patient upon 
compression of the collapsible enclosure wall by the patient or a medical worker. That 
is, during injection, the patient or medical worker compresses the collapsible enclosure 
wall which delivers a medical liquid through the needle cannula to the patient. 

U.S. Patent No. 4,955,871 discloses a single-use disposable syringe which 

25 includes a reservoir for a medical liquid formed from two sheets of thermoplastic 
sealed together in face-to-face relation, wherein a bulb-shaped central portion is formed 
by either injecting air under pressure between the sheets into a die cavity or vacuum 
forming. The disclosed single-use disposable syringe further includes a double ended 
needle cannula supported on a hub which is received within a tubular nozzle portion of 

30 the blow molded or vacuum formed delivery device to pierce a membrane within the 
tubular nozzle portion and provide fluid communication between the liquid reservoir in 
the bulb-shaped delivery device and the needle cannula. Prior to use, the patient or 
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healthcare worker drives the sharp end of the needle cannula through the membrane to 
establish fluid communication between the reservoir and the needle cannula. Then, 
during injection, the user compresses the bulb-shaped delivery device, thereby 
delivering the medical liquid through the needle cannula to the patient. A cap having a 
5 radial rib is provided to protect against accidental needle sticks and to assist in driving 
the needle cannula through the membrane. The single-use disposable syringe disclosed 
in this patent is not reusable because the bulb-shaped reservoir is substantially 
collapsed during use to expel medicament out of the reservoir, such that the bulb- 
shaped reservoir cannot be reformed. 

10 As set forth below, the medical fluid delivery device of this invention is directed 

to the material selected for the delivery device, which in U.S. Patent No. 4,955,871, is 
the bulb-shaped reservoir formed by bonding and blow or vacuum forming the sheets 
as described above. The thermoformable sheets disclosed in U.S. Patent No. 
4,955,871 are a laminate comprised of an outer film of polyethylene terephthalate, a 

15 bonding layer formed from an emulsion of polyvinylidene chloride, which is coated on 
the polyethylene terephthalate film and dried, and an inner layer of polyethylene film 
which is glued to the polyethylene terephthalate film using polyurethane as the 
adhesive. The delivery device is then formed by bringing two laminated sheets 
together described above, heating the sheets to their thermoforming temperature and 

20 then either blow molding or vacuum forming the sheets in a die, forming the bulb- 
shaped delivery device and an integral tubular nozzle described above. The laminate 
selected for the single-use disposable syringe disclosed in U.S. Patent No. 4,955,871 
has several disadvantages as follows. First, following radiation sterilization, 
extractables are found in the medical liquid at least in trace amounts. Second, the 

25 bonded sheets are subject to delamination. Third, during incineration of the delivery 
device following use, the polyvinylidene chloride creates hydrochloric acid and the 
polyurethane produces further toxins. Finally, the manufacturing process is expensive, 
requiring either special equipment or manual operations. Therefore, there is a need to 
provide a safe disposable medical liquid delivery device which avoids the problems 

30 described. 
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SUMMARY OF THE INVENTION 

The medical fluid delivery device of this invention has a collapsible crushable 
enclosure wall formed of a thermoformable laminate and is therefore suitable for many 
5 applications, including but not limited to the single-use disposable syringe disclosed in 
the above-referenced U.S. Patent No. 4,955,871, the disclosure of which is incorporated 
herein by reference. As will be understood, however, the medical fluid delivery device 
of this invention is not limited to the disposable syringe disclosed in this patent, but 
may be utilized with any medical fluid delivery device having a collapsible crushable 

10 enclosure wall, particularly including liquid fluid delivery devices subject to radiation 
sterilization and which may be formed by conventional thermoforming methods. 

The collapsible crushable enclosure wall of the medical fluid delivery device of 
this invention preferably includes an inner layer film of low density polyethylene 
forming a moisture barrier as described in the above-referenced U.S. Patent. However, 

15 the outer layer film is formed of a cyclic olefin or a cyclic olefin copolymer preferably 
having a melting temperature of between 1 to 10° C greater than the melting 
temperature of the inner layer of film of low density polyethylene and bonded directly 
to the inner layer film of low density polyethylene. In a preferred embodiment, the 
inner layer film of low density polyethylene and the outer layer film of cyclic olefin or 

20 cyclic olefin copolymer are coextruded and bonded together in face-to-face relation 
during the coextrusion process. Alternatively, the low density polyethylene film can be 
bonded to the cyclic olefin or cyclic olefin copolymer during extrusion of the low 
density polyethylene film, although not preferred. The preferred process prevents 
delamination and results in a superior delivery device. The films may then be bonded 

25 together and thermoformed by conventional methods as described, for example, in the 
above-referenced U.S. Patent. After filling the reservoir formed between the films with 
a medical fluid, the delivery device may be sterilized by radiation without extractables 
in the medical fluid or liquid in the reservoir. Further, the delivery device is 
transparent, having improved clarity over the prior art including the above-referenced 

30 U.S. Patent. 

Although the thickness of the laminate and the lamina forming the laminate will 
depend to some extent upon the application, the outer layer film of cyclic olefin or 



BNSDOCID: <WO 0302451 1A1 j_> 



WO 03/024511 



PCT/US02/29189 



cyclic olefin copolymer has a thickness of between 1 and 7 mils, preferably 3 to 6 mils 
and most preferably about 5 mils. The inner layer film of low density polyethylene 
preferably has a thickness of between 1 and 4 mils or preferably about 3 mils, 
particularly where the inner layer of low density polyethylene is formed of a laminate 
5 as now described In a preferred embodiment, the first layer film in contact with the 
medical fluid is formed of a linear low density polyethylene, providing improved 
strength at ambient temperatures during filling, storage and use, and the second layer 
between the first layer and the outer layer of cyclic olefin or cyclic olefin copolymer is 
formed of a film of high pressure low density polyethylene providing strength at 

10 elevated temperatures during forming. That is, the crushable enclosure wall is formed 
of a laminate comprising at least three film layers including a first inner film layer 
formed of linear low density polyethylene, a second inner film layer formed of high 
pressure low density polyethylene and an outer film layer formed of a cyclic olefin or 
cyclic olefin copolymer, wherein the outer film layer has a melting temperature of 

15 between 1 and 10° C greater than the melting temperature of the inner film layers, 
preferably both the first and second inner film layers, to assure uniform heat softening 
of all three film layers during thermoforming. In a preferred embodiment, all three film 
layers are coextruded and bonded together during coextrusion, wherein the first inner 
film layer of linear low density polyethylene has a thickness of between 1 and 3 mils, 

20 preferably about two mils and the second inner film layer of high pressure low density 
polyethylene has a thickness of between 0.5 and 2 mils, preferably about 1 mil. 

As set forth above, the outer film layer formed of a cyclic olefin or cyclic olefin 
copolymer preferably has a melting temperature of 1 to 10° C greater than the inner 
layer film or films of low density polyethylene or more preferably between 3 and 7° C 

25 or about 4 to 5° C. Thus, in a preferred embodiment, the outer film layer is formed of a 
blend of cyclic olefins or cyclic olefin copolymers to achieve the desired properties, 
including melting temperature. The medical fluid delivery device of this invention thus 
achieves the objects of this invention including improved formability, reduced 
manufacturing cost as compared to the laminate described in the above-referenced U.S. 

30 Patent, reduction or elimination of delamination of the laminate, improved clarity, 
reduction or elimination of extractables in the medical fluid and safe disposal, including 
incineration. 
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Further advantages and meritorious features of the medical fluid delivery device 
of this invention will be more fully understood from the following description of the 
preferred embodiments, the claims and the appended drawings, a brief description of 
which follows. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

( Figure 1 is an exploded view of a single-use disposable syringe which includes 
the medical fluid delivery device of this invention; 

Figure 2 is an assembled view of the single-use disposable syringe shown in 
10 Figure 1; 

Figure 3 illustrates the single-use disposable syringe of Figures 1 and 2 during 
injection after collapse of the delivery device; 

Figure 4 is a cross-sectional view of the delivery device shown in Figure 1 in 
the direction of view arrows 4-4; and 
15 Figure 5 is a cross-sectional view similar to Figure 4 illustrating a second 

preferred embodiment of the drug delivery device of this invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

As set forth above, the medical fluid delivery device of this invention having a 
collapsible crushable enclosure wall reservoir may contain any fluid medicament, drug 
or vaccine and is particularly useful for liquid medicaments, drugs and vaccines, 
referred to herein as medical fluids or medical liquids, and is therefore not limited to 
any specific delivery device. However, the delivery device of this invention will now 
be described in the context of the single-use disposable syringe described in the above- 
referenced U.S. Patent No. 4,955,871 for ease of description only and without 
limitation of the embodiment of the delivery device except as specifically set forth 
hereinbelow. 

First, referring to Figures 1 to 3, a medical liquid delivery device 20 is disclosed 
in combination with a disposable syringe as disclosed in the above-referenced U.S. 
Patent. The delivery device 20 includes a bulb-shaped reservoir 22 having a tubular 
outlet or nozzle portion 24 in fluid communication with the bulb-shaped reservoir 22 
including a pierceable membrane 26 and an outlet 28. The tubular outlet portion 24 



20 



25 



30 
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includes an internal annular rib 30 spaced from the pierceable membrane 26 and an 
external annular rib 31. As described, the delivery device 20 may be formed by 
conventional thermoforming techniques. 

The syringe assembly includes a double ended needle cannula 32, which is 

5 secured by conventional means to a needle hub 34, wherein the double ended needle 
cannula 32 includes a first sharp end 36, which is received within the outlet 28 of the 
tubular outlet portion 24, and an opposed second sharp end 38 used for aspiration or 
injection. The second sharp end 38 is received in a cap 20 having a closed end 42 and 
an open end 44 which receives the second sharp end 38 of the needle cannula 32. The 

10 needle hub 34 includes a smaller diameter portion 46 having an external diameter for 
receipt in the open end 44 of the cap 40 and a larger diameter portion 48, having an 
external diameter for receipt in the outlet 28 of the tubular outlet portion 24. The cap 
44 further includes an external rib 50 to assist in manipulation of the cap during use as 
now briefly described. As more fully described in the above-referenced U.S. Patent, 

15 the bulb-shaped reservoir is filled with a single dose of a medical liquid prior to use. 
The reservoir 22 is sealed by the pierceable membrane 26. The reservoir 22 may be 
filled with a filler tube (not shown) in fluid communication with the reservoir and then 
sealed. During use of the syringe, the first end 36 of the double ended needle cannula 
is received in the outlet 28 of the tubular outlet portion 24 of the delivery device 20 and 

20 then driven through the pierceable membrane 26 providing fluid communication 
between the bulb-shaped reservoir 22 and the double ended needle cannula 32. This 
may be accomplished by grasping the external rib 50 of the cap 40, wherein the open 
end 44 is received against the larger diameter portion 48 of the needle hub 34 and 
pushed by the user into the tubular outlet portion 24. The cap 40 is then removed as 

25 shown in Figure 3 exposing the second sharp end 38 of the double ended needle 
cannula 32 and the syringe is then ready for use. The user then compresses and 
collapses the bulb-shaped reservoir 22 during injection, which drives the medical liquid 
in the bulb-shaped reservoir 22 through the second sharp end 38 of the double ended 
needle cannula 32. As thus far described in this description of the preferred 

30 embodiments, the delivery device of this invention may be conventional and is not 
limited to the embodiment shown in Figures 1 to 3. 
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Figure 4 is a crosssection of one preferred embodiment of the medical liquid 
delivery device 20 of this invention, wherein the bulb-shaped reservoir 22 is a laminate 
comprised of an inner layer film 52 of low density polyethylene and an outer layer film 
54 of a cyclic olefin or cyclic olefin copolymer. As described hereinbelow, the inner 
5 layer film 52 and the outer layer film 54 are preferably coextruded and then 
thermoformed, wherein the melting temperature of the outer layer film 54 has a melting 
temperature of between 1 and 10° C greater than the melting temperature of the inner 
layer film 52 or more preferably at least 4° C greater than the melting temperature of 
the inner film layer 52 as described above. One preferred method of forming the bulb- 
10 shaped reservoir 22 is to coextrude the inner layer film 52 with the outer layer film 54 
as sheets or films, wherein the films 52 and 54 are brought together during the 
coextrusion process, intimately bonding the inner layer 52 to the outer layer 54. Then, 
during the thermoforming process, the film laminates are again heated to their melting 
temperature and thermoformed in a die (not shown), forming a peripheral portion 56 as 
15 described, for example, in the above-referenced patent. As described further below, in 
one preferred embodiment, the outer layer film 54 is a blend of cyclic olefins or cyclic 
olefin copolymers having a thickness of between 1 and 7 mils, more preferably between 
3 and 6 mils, or preferably about 5 mils. The inner layer film has a thickness of 2 to 5 
mils, preferably 2 to 4 mils, or more preferably about 3 mils. 
20 Figure 5 illustrates a more preferred embodiment of the medical liquid delivery 

device 20, wherein the inner film layer is comprised of a first inner film layer 58 of 
linear low density polyethylene and a second inner film layer 60 of high pressure low 
density polyethylene. As described, the first inner film layer 58 of linear low density 
polyethylene provides improved strength at ambient temperature during filling, storage 
25 and use, and the second inner layer 60 of high pressure low density polyethylene 
provides improved strength during thermoforming, wherein the laminate is heated to its 
melting temperature. In one preferred embodiment, the first inner film layer 58 has a 
thickness of between 1 to 3 mils or about 2 mils and the second inner film layer 60 has 
a thickness of between 0.5 and 2 mils or about 1 mil. 
30 As set forth above, a preferred embodiment of the medical fluid delivery device . 

20 of this invention includes an outer layer film 54 having a melting temperature 
slightly greater than the melting temperature of the inner film layer 52 as shown in 
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Figure 4 or film layers 58 and 60 shown in Figure 5, such that during thermoforming, 
the laminate is uniformly heated to its melting temperature. Thus, based upon the 
known commercially available cyclic olefins and cyclic olefin copolymers, the outer 
film layer 54 is preferably a blend of cyclic olefins or cyclic olefin copolymers to 
5 achieve the desired melting temperature. , 

Thus, for example, the outer film layer 54 may, for example, be a blend of 
Topas® 6015 or 6017 available from Ticona GmbH or "BD Crystal Clear Polymer" 
available from Zeon Chemicals of Japan and Topas® 8007 available from Ticona 
GmbH or Zeonor 750R available from Zeon Corporation. By adjusting the proportions 
10 of the blend of cyclic olefins or cyclic olefin copolymers, the desired melting 
temperature compatible with the inner layer of low density polyethylene can be 
achieved. Low density polyethylene including linear low density polyethylene and 
high pressure low density polyethylene are commercially available from numerous 
sources. Where the medical fluid delivery device of this invention includes a laminate 
15 comprised of three layers as shown in Figure 5, the first and second inner film layers 58 
and 60 are coextruded with the outer film layer 54 and bonded during the coextrusion 
process. The delivery device 20 shown in Figure 5 may then be thermoformed as 
described above with reference to Figure 4, wherein the laminate is heated to its 
melting or thermoforming temperature and formed in a die by conventional 
20 thermoforming techniques. 

The resultant medical fluid delivery devices 20 shown in Figures 4 and 5 have 
several important advantages over the known prior art, particularly including but not 
limited to the disclosure of U.S. Patent No. 4,955,871. First, because the laminate of 
this invention may be formed by coextrusion, wherein the melting temperatures of the 
25 lamina are very similar, the laminate is not subject to delamination and conventional 
coextrusion apparatus may be used. The manufacturing cost is also significantly 
reduced. Further, the clarity is improved. Finally, the laminate has improved safety, 
including very low extractables after radiation sterilization and toxic fumes are not 
generated during incineration or disposal. Finally, the laminate can be easily and 
30 permanently crushed during use, wherein the bulb-shaped liquid reservoir 22 is 
squeezed by the user, thereby preventing reuse. 
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As will be understood by those skilled in this art, various modifications may be 
made to the medical fluid delivery device of this invention within the purview of the 
appended claims. As set forth above, the medical fluid delivery device includes a 
collapsible crushable enclosure wall formed of a laminate as described above. 
5 However, the medical fluid delivery device of this invention is not limited to a syringe 
and the bulb-shaped err.iosure may be of any suitable form provided the enclosure wall 
is collapsible and crushable to prevent reuse. For example only, the medical fluid 
delivery device of this invention may also be used as a respiratory delivery device. 
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CLAIMS 

1 . A medical fluid delivery device having a collapsible crushable enclosure 
wall formed of a laminate including an inner layer film of low density polyethylene 
bonded to an outer layer film of cyclic olefin of cyclic olefin copolymer having a 

5 melting temperature of between 1 to 10° C greater than the melting temperature of said 
inner layer film of low density polyethylene. 

2. The medical fluid delivery device as defined in Claim 1, wherein said 
inner layer film of low density polyethylene has a thickness of between one and four 

10 mils. 

3. The medical fluid delivery device as defined in Claim 1, wherein said 
outer layer film of cyclic olefin or cyclic olefin copolymer has a thickness of between 
one and seven mils. 

15 

4. The medical fluid delivery device as defined in Claim 1, wherein said 
inner and outer layer films are coextruded and then thermoformed. 

5. The medical fluid delivery device as defined in Claim 1, wherein said 
20 collapsible crushable enclosure wall is sterilized by irradiation. 

6. The medical fluid delivery device as defined in Claim 1, wherein said 
collapsible crushable enclosure wall is transparent. 

25 7. The medical fluid delivery device as defined in Claim 1, wherein said 

inner layer film of low density polyethylene is comprised of two bonded film layers 
including a first film layer in contact with said medical fluid of linear low density 
polyethylene and a second layer bonded to said outer layer film of high pressure low 
density polyethylene. 

30 
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8. The medical fluid delivery device as defined in Claim 7, wherein said 
first film layer has a thickness of between one and three mils and said second film layer 
has a thickness of between 0.5 and 2 mils. 

5 9. The medical fluid delivery device as defined in Claim 1, wherein said 

outer layer film is a blend of at least two cyclic olefins or cyclic, olefin copolymers 
having a blended melt temperature of between 1 to 10° C greater than said inner layer 
of low density polyethylene. 

10 10. The medical liquid delivery device including a collapsible crushable 

enclosure formed of a transparent laminate comprising an inner layer film of low 
density polyethylene bonded to an outer layer film of a blend of at least two cyclic 
olefins or cyclic olefin copolymers having a blended melting temperature of 1 to 10° C 
^greater than the melting temperature of said inner layer film of low density 

15 polyethylene. 

11. The medical liquid delivery device as defined in Claim 10, wherein said 
inner layer film of low density polyethylene has a thickness of between 1 and 4 mils. 

20 12. The medical liquid delivery device as defined in Claim 11, wherein said 

outer layer film of cyclic olefin or cyclic olefin copolymer has a thickness of between 1 
and 7 mils. 

13. The medical liquid delivery device as defined in Claim 10, wherein said 
25 inner and outer layer films are coextruded and then thermoformed. 

14. The medical liquid delivery device as defined in Claim 13, wherein said 
collapsible crushable enclosure is thermoformed into a bulb-shape. 

30 15. The medical liquid delivery device as defined in Claim 10, wherein said 

inner layer film of low density polyethylene comprises two bonded film layers 
including a first film layer in contact with said medical liquid of linear low density 
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polyethylene and a second film layer bonded to said outer layer film of high pressure 
low density polyethylene. 

16. The medical liquid delivery device as defined in Claim 15, wherein said 
5 first film layer has a thickness of between 1 and 3 mils and said second film layer has a 

thickness of between O.i and 2 mils. 

17. A medical liquid delivery device including a collapsible crushable 
enclosure formed of a transparent laminate including a first inner layer film of linear 

LO low density polyethylene, a second inner layer film bonded to said first inner layer film 
of high pressure low density polyethylene and an outer layer bonded to said second 
inner layer film of a cyclic olefin or cyclic olefin copolymer. . 

18. The medical liquid delivery device as defined in Claim 17, wherein said 
15 first and second inner layer films and said outer layer film are coextruded. 

19. The medical liquid delivery device as defined in Claim 17, wherein the 
combined thickness of said first and second inner layer films is between 1 and 4 mils. 

20 20. The medical liquid delivery device as defined in Claim 17, wherein said 

outer layer film has a thickness of between 1 and 7 mils. 

21. The medical liquid delivery device as defined in Claim 17, wherein said 
outer layer film is a blend of at least two cyclic olefins or cyclic olefin copolymers 

25 having a blended melting temperature of between 1 to 10° C greater than said first inner 
layer film. 

22. The medical liquid delivery device as defined in Claim 21, wherein said 
outer layer film has a melting temperature of at least 4° C greater than said first inner 

30 layer film. 



0302451 1A1J_> 



WO 03/024511 



1/2 



PCT/US02/29189 




0302451 1A1 I > 



WO 03/024511 



PCT/US02/29189 





(Fig -5 



03024511 A1_l_> 



INTERNATIONAL SEARCH REPORT 



Ini tonal Application No 

PCT/US 02/29189 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 A61M5/28 



According to Intemalional Patent Classification (IPC) of to both national classification and IPC 
B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 A61M 



Documentation searched other than minimum documentation to the extent that such Documents are included in the fields searched 



Electronic data base consulted during the International search (name of data base and, where practical, search terms used) 

EPO-Internal 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Citation of document with Indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 4 955 871 A (THOMAS RONNY D) 
11 September 1990 (1990-09-11) 
cited in the application 
abstract 

US 4 548 601 A (LARY BANNING G) 
22 October 1985 (1985-10-22) 
abstract 

US 2 876 771 A (PAUL DUNMIRE RUSSELL) 
10 March 1959 (1959-03-10) 
figures 2,4,10 

US 4 261 482 A (YAMADA MUNEKI ET AL) 
14 April 1981 (1981-04-14) 
abstract 



1-22 



1-22 



1-22 



1-22 



□ 



Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



• Special categories of cited documents : 

•A' document defining the general state of the art which is not 

considered to be of particular relevance 
a E* earlier document but published on or after the International 

filing date 

•L" document which may throw doubts on priority clalm(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

•P' document published prior to the International fIDng dale but 
later than the priority date claimed 



'T later document published after the International filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

'X' document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an Inventive step when the document Is taken alone 

■ v # document of particular relevance; the claimed Invention 

cannot be considered to Involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person sWOed 
in the art 

document member of the same patent family 



Date of the actual completion of the international search 



3 March 2003 



Date of mailing of the international search report 



12/03/2003 



Name and mailing address of the ISA 

European Patent Office. P. B. 5816 Patent laan 2 
NL - 2280 HV Rijswijk 
TeL (+31-70) 340-2040. Tx. 31 651 epo 111. 
Fax: (+31-70) 340-30 16 



Authorized officer 



Nielsen, M 



Foim PCT/JSA/210 (saeond shoal) (Juty \Q92) 



0302451 1A1 _!_> 



INTERNATIONAL SEARCH REPORT 



In tlonal Application No 

PCT/US 02/29189 



Patent document 




Publication 




Patent family 


Publication 


cited in search report 




date 




member(s) 


date 


US 4955871 


A 


11-09-1990 


AT 


92773 T 


15-08-1993 








DE 


68908401 Dl 


16-09-1993 








DE 


68908401 T2 


02-12-1993 








EP 


0400216 Al 


05-12-1990 








C C 
ES 


Oncovin ti 
Z04bJ4y IJ 


10— Ul— 199h 








. KR 


155362 Bl 


15-10-1998 








US 


4883473 A 


28-11-1989 


US 4548601 


A 


22-10-1985 


NONE 






US 2876771 


A 


10-03-1959 


US 


2696212 A 


A 7 1*5 i fit 4 

0/-12-1954 








r* r» 

FR 


11174/3 A 


0*> AC IftCC 

23-0b-19bo 


US 4261482 


A 


lit r» x 1 on i 

14-04-1981 


JP 


1228395 C 


1 A nn i ao A 
19-09-1984 








JP 


55012061 A 


on ni 1AOA 

2o-01-19o0 








JP 


57033223 B 


1 C A7 1 AOO 

Id— 0/— 198Z 








AU 


527536 B2 


10-03-1983 








AU 


4764879 A 


06-12-1979 








DE 


2922556 Al 


20-12-1979 








ES 


253800 Y 


16-08-1981 








ES 


257038 Y 


16-04-1984 








GB 


2023088 A ,B 


28-12-1979 








GB 


2048209 A ,B 


10-12-1980 



BNSDOCID: <WO. 



Fofm PCT/1SA/210 (paiem family am ax) (July 19S2) 
0302461 1A1_I_> 



